Introduction
In light of an increasing demand of long-lasting implant systems in modern medicine, unsolved problems like biofilm formation on artificial surfaces gain in importance in research and development of new implant materials. To prevent the initial colonization with pathogens, and subsequent biofilm formation, periimplant inflammation or even more severe consequences for the patient, new copolymer coatings have been developed. In this respect the general composition and ratio of components but also an addition and length of side chains have major impact on the antibacterial properties as well as biocompatibility of implant surfaces [1] .
Methods
A system of copolymers was developed which consists basically of two types of monomers: Phosphonate group containing monomers were used for the surface coupling onto titanium. The second monomer has antimicrobial activity [2, 3] . These copolymers are able to be further modified by alkylation. Polymer layers were characterized by different methods. Physical properties such as layer thickness and wettability were measured by ellipsometry and contact angle measurement, respectively. Chemical compositions were measured via 1 H-NMR and the copolymerisation parameters r 1 and r 2 were determined.
For biological read-out relevant bacteria and human cells for the present implant systems were chosen. The antibacterial activity was tested using a static attachment system with live/dead staining and fluorescence microscopy. The biocompatibility of copolymers was determined using a modified LDH-assay [4] . Thereby adhesion and proliferation capacity of human cells isolated from periimplant tissue was estimated in vitro. Morphologic changes were displayed by additional SEM pictures.
Results
The coating results in ultra-thin copolymer films at the nanometer scale: Depending on the used copolymer composition, layer thicknesses up to 60 nanometers could be produced. The surface wettability of coated samples is decreased compared to bare titanium. Thus copolymer coatings lead to more hydrophobic surfaces. Tested copolymers show antibacterial properties depending on the polymer composition and alkylation (Fig. 1) . Biocompatibility also depends on the composition of the copolymers. 
Discussion
By changing composition as well as alkylation of copolymer coatings the antibacterial properties and biocompatibility of implant surfaces can be adjusted to achieve reasonable therapeutic windows for an aimed medical application. 
